Introduction of unnatural amino acids into proteins using expressed protein ligation.
Here we describe the results of studies designed to explore the scope and limitations of expressed protein ligation (EPL), a protein semisynthesis approach that allows unnatural amino acids to be site specifically introduced into large proteins. Using Src homology 3 domains from the proteins c-Abl and c-Crk as model systems, we show here that EPL can be performed in the presence of moderate concentrations of the chemical denaturant, guanidine hydrochloride, and the organic solvent dimethylsulfoxide. Use of these solubilizing agents allowed the successful preparation of two semisynthetic proteins, 10 and 12, both of which could not be prepared using standard procedures due to the low solubility of the synthetic peptide reactants in aqueous buffers. We also report the results of thiolysis and kinetic studies which indicate that stable alkyl thioester derivatives of recombinant proteins can be generated for storage and purification purposes, and that 2-mercaptoethanesulfonic acid compares favorably with thiophenol as the thiol cofactor for EPL reactions, while having superior handling properties. Finally, we describe the semisynthesis of the fluorescein/rhodamine-containing construct (12) and the ketone-containing construct (14). The efficiency of these two syntheses indicates that EPL offers a facile way of incorporating these important types of biophysical and biochemical probes into proteins.